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摘  要 
α-β 不饱和醛选择加氢制备饱和醛的反应，不仅具有理论意义，而且具有实









C＝C 加氢反应。反应温度 80℃和压力 2.0MPa 是优化了的反应条件。 
4. 发现调控甲醛还原溶液的 pH 值，得到可控粒径的纳米 Pd 颗粒。高倍透
镜照片表明，在 pH=11～13 之间，可得到粒径为 3～5 nm 的 Pd 颗粒。 
5. 发现肉桂醛加氢反应的选择性与 Pd 粒径存在尺度关系。Pd 粒径减小，有
利于 C＝C 加氢，即有利于氢化肉桂醛的生成。Pd 粒径为 3～5nm 时，肉桂醛
转化率为 98％，氢化肉桂醛选择性为 89％。 
6. 对比 Pd/CNT 和 Pd/AC 催化剂，发现微孔的存在常导致重度加氢反应。
碳纳米管不存在微孔结构，这一点有利于产物生成氢化肉桂醛，而减少重度加氢
生成氢化肉桂醇(HCOL)的几率。 
7. 制备了掺杂 Ni 的 Pd/CNT，催化剂的性能与 Ni, Pd 加入的顺序和 Ni/Pd
的比例有关。另外发现，单金属的 Pd/CNT 催化剂寿命并不长，掺杂 Ni 可有效
延长 Pd/CNT 催化剂的使用寿命。 
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ABSTRACT 
The selective hydrogenation of α-β unsaturated aldehydes (UAL) containing C＝C 
and C＝O groups to the corresponding saturated aldehydes (SAL) remains a goal of 
considerable importance for both the industrial production in fine chemicals and the 
fundamental research in catalysis. In this thesis, the selective hydrogenation of 
cinnamaldehyde (CAL) to hydrocinnamaldehyde (HCAL) was studied over Carbon 
nanotube (CNT) supported Pd catalysts. On this basis, a CNT supported bimetallic 
Ni-Pd catalyst was developed. The main results are summarized as following: 
1. CNT was oxidized before Pd loaded. It improved the conversion of CAL and 
selectivity of HCAL. 
2. Pd/CNT catalysts were prepared by both impregnantion-hydogen reduction 
and formaldehyde (HCHO) reduction. The results showed that the main product is 
HCAL. And the catalyst prepared by HCHO reduction got higher HCAL selectivity of 
89%. 
3. Higher reaction temperature and pressure could improve the conversion of 
CAL, but went against hydrogenation of C=C. The best reaction condition was at the 
temperature of 80  and pressure of 2℃ .0 MPa. 
4. Size controlled nano-Pd/CNT was synthesized by reduction of H2PdCl4 
solution with HCHO at different pH. HRTEM showed that nano-Pd particles with size 
of 3～5 nm were obtained at pH=11～13. 
5. The results of characterization and catalytic reaction confirmed the size 
dependent properties of Pd nanoparticles for hydrogenation of CAL to HCAL. 98% 
conversion of CAL and 89% selectivity of HCAL were obtained when particle size of 
Pd is 3～5nm. 
6. Compared with Pd/CNT and Pd/AC catalysts, we found that micropores led to 
deepen hydrogenation. Fortunately CNT has no micropores which decrease deepen 
hydrogenation to HCOL. 
    7. The properties of Ni-Pd/CNT catalyst were affected by ratio of Ni/Pd and 
sequences of impregnation. We still discover that the introduction of Ni to Pd/CNT 
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